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FEW years hence we shall see with the eagle’s 
eye the wonders we now view afoot, still 
earthbound like the mountain goat or the big- 
horn that returns our gaze from an opposite cliff. 
In that day sightseeing will be sightseeing! We shall 
scan the waters of Yellowstone Lake as the osprey 
now scans them. We shall sail over Rainier peak 
as the high clouds sail over. We shall look down- 
ward into the seething kettle of Kilauea as the for- 
gotten gods once looked, in the days when they ruled 
the skies over Hawaii. 

The dream of Daedalus has come true so quickly, 
and our new wings have grown so fast, that the aver- 
age citizen, even if he can boast of having “been up” 
a time or two, still feels slightly dazed and doubtful 
about it. He has been shaken suddenly out of his 
sleep, and is not certain whether the soaring portent 
in the sky is real or a lingering phantasm of the night. 
If he is old enough to be a trifle gray, he can remem- 
ber how men mocked at Langley. If he is young 
enough still to be a little concerned at the way his 
hair is thinning in front, he can remember how he 


himself marvelled at the Wrights. And here is 
Lindbergh, a grown man and a hero, who can not re- 
member a time when men could not fly! 

We shall get over our daze, however. A hundred 
years ago our great-grandsires were similarly dazed 
over their iron horse, and they got over it, and even 
the prejudiced ones among them soon entrusted 
themselves and their goods to its swift ministrations. 
Now that we have a flaming Pegasus tamed for us, 
it is only a question of getting the creature to mul- 
tiply until it shall also possess the earth. 

Airplane mail and airplane express are common- 
places now. Plane passenger traffic is an everyday 
matter in Europe, and is becoming so with us. Seeing 
the glories and the wonders of the world from this 
towering and inspiriting point of vantage has not yet 
been granted to us. But this Army Air Service 
camera man has given us a foretaste, and we are 
waiting now, impatiently jingling the ticket-money in 
our pockets. Make haste, gentlemen, make haste! 
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bp hhage nee week by week, 
the latest developments in the 
various fields of science, this magazine 
attempts also to present its articles 
in the most pleasing and readable 
topography and the most convenient 
arrangement. 

The clippability, indexing, and auto- 
matic dating of each article are unique 
features. 

This is a separable magazine. Each 
original article can be clipped or torn 
out without losing or damaging another 
important article on the other 
side. These original articles are 
backed by reprinted quotations or ex- 
cerpts, short one-sentence items, ad- 
vertisements, and other material not 
likely to be clipped and preserved. 

Each article is automatically im- 
dexed by the key word printed in 
italics just below the heading, or at 
the end of the article when the article 
has no heading. Articles can thus be 
filed easily into any system of classi- 
fication, whether it be Library of 
Congress, Dewey, or one of the 
reader’s own devising. 

Each article is automatically dated 
by its last line. 

All of the resources of Science 
Service, with its staff of scientific 
writers and correspondents in centers 
of research throughout the world, are 
utilized in the editing of this maga- 
zine. 

An extra supply of this issue and 
last week's European Travel Num- 
ber of the Science News-Letter are 
provided so that you can send copies 
to your friends who are planning 
vacation trips. Send 30 cents (in 
stamps if you wish) and a memo- 
randum of name and address. 
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Botanic Gardens 


; Botany 
, Information from Dr. Marshall A. Howe, act- 
ing director, New York Botanical Garden. 


ARNOLD ArzporetuM, of Harvard 
University, Jamaica Plain, Mass. 
Founded in 1870. This covers about 
220 acres and contains the largest col- 
lection of trees and shrubs of the 
temperate regions. 

Missourt BotranicaL GarpEN, St. 
Louis, Missouri, established 1889. 
This included originally about 670 
acres, only a part of which has been 
devoted to the botanical garden itself, 
the sales and rentals of the remainder 
furnishing a large maintenance fund, 
a part of which has been devoted to 
acquiring a larger supplementary tract 
at some distance from the city. 
Floral displays throughout the year 
are an attractive feature of the insti- 
tution. It has an herbarium and 
library and much important research 
has been accomplished. 

New York Botanicar GARDEN, in- 
corporated in 1891, in active operation 
since 1896. It covers 400 acres in 
Bronx Park, has extensive green- 
houses, a large museum, herbarium 
and library, and conducts botanical 
exploration and research in various 
departments of the plant sciences. It 
maintains special exhibits of daffodils, 
tulips, irises, roses, dahlias, etc. 

S3ROOKLYN BoTanic GARDEN, 
srooklyn, N. Y., established 1910, 
contains an attractive rock garden 
and a Japanese Garden that has been 
pronounced the most perfect specimen 
of the kind in America. The Garden 
is active in public instruction and in 
cooperating in the nature-study work 


of the public schools. 
Science News-Letter, April 14, 1928 
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' U.S. National Parks M 


Prepared by Dr. Frank Thone, Science Serv- 
ice staff writer, formerly Park Naturalist, Yel- 
lowstone National Park. 


The National Parks of the United 
States are something more than the 
greatest system of scenic wonders 
in the world, something greater than 
a far-flung group of recreational 
areas. The person of discerning mind 
may indeed exclaim in wonder at 
the towering geysers of the Yellow- 
stone or the awful abyss of the 
Grand Canyon, he may enjoy hiking 
over the trails of the Yosemite or 
fishing in the lakes of Glacier Park; 
but he does more. He learns. Wheth- 
er he travels alone or with a univer- 
sity party or follows a local guide, 
he receives instruction every foot of 
the way; and that more from the 
rocks and trees and birds and beasts 
than from the voice of any human 
mentor. The National Parks consti- 
tute a magnificent national univer- 
sity. 

To qualify as a department in this 
university, a natural feature must, of 
course, come up to the standards 
that have been set by the history 
and traditions of the system, And 
these, from the very beginning, have 
been of the highest. The national 
park idea was born in what is now 
Yellowstone National Park, and 
areas candidate for admission to fel- 
lowship with it have so far offered 
natural marvels of their own which 
have not had to shrink from com- 
parison with so exacting a standard. 


Courses of Study 


The various departments in this 
great national university of ours, 
with the courses of study they offer, 
may be listed more or less in col- 
lege catalog fashion: 


YeLLowstoneE (Wyoming): Geysers, hot 
springs and other geothermal phenomena; 
remarkable development of volcanic and ex- 
trusive rocks, geyserite and travertine; 
origin of rivers flowing to North Pacific, 
Gulf of California and Gulf of Mexico; 
Grand Canyon of the Yellowstone, with its 
magnificent double waterfall; Yellowstone 
Lake, highest large lake in North America; 
animals, especially elk, bear, bison, prong- 
horn, beaver and Yellowstone moose; plants 
ranging from semi-desert to alpine species, 
with many interesting ecological situations 
due to thermal and chemical effects of hot 
water and steam; birds, including pelicans, 
sea gulls, ospreys and eagles; many intro- 
duced species of trout. 

Giacrer (Montana): Splendid display of 
living glaciers and of glacial work, cirques, 
ice-eroded canyons, glacial lakes, etc. ; strati- 
graphic phenomena of all kinds, especially 
the famous Lewis overthrust; animals, es- 
pecially mountain goats, elk and white-tailed 
deer; forested valleys, mountain meadows 
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and the peculiar flora that grows under the 
edges of glaciers. 

Mr. Rarnrer (Washington): Tremen- 
dous extinct volcano, bearing the largest 
accessible single-peak glacier system; alpine 
meadows offering prubably the richest floral 
display to be found on this continent. 

Crater Lake (Oregon): Extinct vol- 
cano with crater filled by a lake six miles 
in diameter, walled in by brilliantly colored 
lava slides rising 1,000 to 2,000 feet above 
its surface; many fish in the lake. 

Lassen Votcanic (California): The only 
volcano within the United States proper 
known to be active; most recent authen- 
tically recorded eruption was in 1917, but 
hot spring and mud geyser activities are 
more or less continuous. 

Yosemite (California): A great valley 
carved by glaciers vanished many millenia 
ago, and finished by water; now filled with 
splendid forests and fields of flowers, fea- 
turing especially the famous giant Sequoias; 
bears very numerous, many deer and other 
animals; above the valley the park runs 
back into the high Sierras. 

Seguora, and GENERAL Grant (Califor- 

nia): Groves of the great Sequoia gigan- 
tea, largest and oldest of living things. 
General Grant National Park is a small 
area (only four square miles) set aside 
especially to preserve the famous General 
Grant tree and its companions. 
_ Granp Canyon (Arizona): The most 
impressive single spectacle on this planet, a 
monument of unimaginable grandeur to the 
power of the weakest thing in the world— 
water. The Colorado River, flowing through 
a slowly rising plain for many ages, has cut 
its channel an inch deeper for every inch 
the plateau has risen, until it now flows at 
the bottom of a gorge a mile deep and 
from seven to thirty miles broad, the walls 
of which present a cross-section of the geo- 
logical history of the world clear back to 
the Archzan. 

Zion (Utah): One of the newer parks. 
An erosional region combining some de- 
gree of the magnitude of the Grand Can- 
yon of Arizona with the delicacy of color 
of the Grand Canyon of the Yellowstone. 
Unusually fine plant ecology, ranging from 
southwestern desert to arctic-alpine con- 
ditions. 

Mesa Verve (Colorado): An abandoned 
metropolis of the cliff-dwelling Indians, in 
a region of fantastic beauty; of especial 
interest to archzologists. 

Rocky Mountain (Colorado): Offers a 
survey of the choicest section of the Colo- 
rado Rockies, culminating in Long’s Peak; 
all phases of glacial geology; excellent op- 
portunities for the study of trees at tim- 
berline and the flora of alpine meadows; 
bighorn sheep and other animals; excellent 
fishing. 

Hor Sprincs (Arkansas): In one sense 
the oldest national park, having been set 
aside as permanent public property in 1832; 
formally designated as a national park in 
1921. Hot Springs National Park, as well 
as the smaller but similar Piatr National 
Park (Oklahoma), is of interest chiefly as 
a health resort. 

Winp Cave (South Dakota): Cavern 
having many miles of galleries and numer- 
ous chambers containing peculiar forma- 
tions. 

Sutty’s Himt (North Dakota): The 
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smallest national park, containing only 
11-5 square miles; a wild-animal preserve. 

Larayetre (Maine): On Mt. Desert Is- 
land; combines granite peaks of Western 
ruggedness with an excellent display of 
Eastern flora and fauna; the only national 
park east of the Mississippi. 

Great Smoxy Mountains (North Caro- 
lina-Tennessee): Not yet a part of the 
national park system, but will probably be 
acquired shortly; unequaled development of 
the Southern Appalachian flora on moun- 
tains lower but much older than the Rockies. 

Mr. McKrniey (Alaska): Remote and 
relatively inaccessible, but worth the strug- 
gle if one has the time; loftiest mountain 
in North America, 20,300 feet high; an ex- 
tinct volcano; immense glaciers; herds of 
caribou and mountain sheep. 

Hawa (Territory of Hawaii): Three 
separate areas preserve the world’s most 
impressive volcanic areas; Kilauea and 
Mauna Loa on the island of Hawaii, Halea- 
kala on Maui; also the unique Hawaiian 
flora and bird population. 


A Few Practical Hints 

The University of the National 
Parks is not an institution for capped 
and gowned dons. Nature, upon in- 
timate contact, is always a bit rough, 
in spite of the effusions of old-time 
romantic poets. Stout shoes and 
old clothes, therefore, are de rigeur 
on this campus. “Sports” clothes 
are all right for tourists, but on 
students in good standing close- 
kneed breeches and snug leggins are 
both more appropriate and useful 
than “plus-fours.” It is best to come 
prepared for a variety of weathers, 
for on mountain heights one day 
may be warm and the next uncom- 
fortably chilly. Dress as for Octo- 
ber, and carry a good sweater-coat 
or lumber jacket or the like, is per- 
haps the best summary on the 
clothes question. 

By long odds the best way to 
travel in the national parks is in 
your own car. Most of the roads 
are good, and while some of the 
grades are steep they are surmounted 
daily by hundreds of flivvers of a 
most reverend vintage. It is well 
to remember, however, that you are 
often only as safe as your brake- 
bands will keep you. Competent ga- 
rage service can be had in all of the 
larger parks. 

However, if time does not permit 
automobile touring, the scientifically 
inclined visitor can still accomplish 
a good deal in his one or two weeks 
by taking one of the railroad-and- 
bus tours, getting acquainted with 
the naturalist-ranger he is sure to 
meet acting as a guide or giving lec- 
tures at some point or other, and 
from him (Turn to next page) 








learning where short hikes’ will 
carry him into the most advan- 
tageous regions available. If one 


goes out by rail and undertakes to 
go through an entire park on foot— 
a most worthy way to travel, if you 
really want to see things —two 
things must be borne in mind: 
First, don’t carry too much equip- 
ment, and what you do carry, or- 
ganize into a_back-pack, leaving 
your shoulders and arms free. Sec- 
ond, have sufficient money in your 
pocket to assure you of supplies, and 
of a bed indoors in case of a heavy 
rain or snowstorm. The National 
Park Service regards empty-pock- 
eted wanderers, who may think it a 
lark to depend on others for food and 
a bed, as hoboes—and they are right. 

Automobile tourists also should 
hold bedding and tentage down to a 
minimum, About a third of the 
things one considers necessary at 
first can be dispensed with. One 
article, however, may very advan- 
tageously be added, even though it 
is not indispensable. That is a port- 
able gasoline stove. In many of the 
more frequented camps in the parks 
firewood is provided, but sometimes 
the supply runs short. And when 
it rains, a wood fire is decidedly the 
opposite of the cheerful creature we 
usually conjure up in its name. 
Moreover, use of such a stove will 
reduce the forest fire risk, for which 
the rangers will call you blessed. 

A Few Don'ts 

Don’t take any chances with fire! 
Rangers, whether National Park, 
Forest Service, or State, are con- 
vinced believers in Hell. Many of 
them have seen it. Don’t just throw 
your cigarette butt down and grind 
your heel on it; unroll it and rub 
out every spark with your fingers. 
Don’t throw away a burned match 
until it is dead cold; the rangers’ 
rule is to break every match in three 
pieces. Best swear off smoking al- 
together while you are in the woods 
if you can stand it. Don’t build a 
fire on “duff,” or where there are 
any roots around; bare sand or earth 
or bald rock are the only suitable 
places for fires. Don’t leave your 
camp until at least a half hour after 
you are sure the fire is completely 
out. Drench it with buckets of 


water, or if water is not available, 
bury it under plenty of dirt. 

Don’t carry any firearms. They’ll 
only be sealed at the park entrance, 
and you lose the gun and a stiffish 
fine besides if you tamper with the 
seal, 
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Don’t bring your dog. Loose dogs 
would chase the native animals; and 
if one of the animals happened to 
be a bear you might be minus a 
dog. Park rules, therefore, require 
all dogs to be kept on a leash during 
every minute of their stay, and for 


a decent dog that’s a dog’s life. So 
leave him at home. 
Don’t fraternize with bears. Most 


of the bears are quite amiable and 
harmless—if you toss your candy or 
other tidbit to a safe distance. 
Bears, as a rule, mean no mischief, 
but they are exceedingly stupid and 
gigantically strong, and a mere ges- 
ture of impatience on their part can 
easily cripple or kill a man. 

Don’t call a National Park Ranger 
a Forest Ranger, or vice versa. They 
are two quite distinct services, and 
each man is proud of his own “out- 
fit,” like the U. S. Army and the 
U. S. Marines. 

Reading Up on the Parks 

A literature of considerable size 
has grown up around our national 
park system, and it will be profitable 
for the prospective visitor to ac- 
quaint himself with such parts of it 
as have to do with the particular 
parks he intends to visit. The U. S. 
National Park Services issues a 
booklet about each of the parks. 
These are formally styled Rules 
and Regulations, but in reality are 
brief guides and general information 
books as well as compendiums of 
the rules governing the parks, They 
are distributed free of charge. To 
obtain the desired copies, one writes 
to The National Park Service, De- 
partment of the Interior, Washing- 
ton, D. C., naming the parks one in- 
tends to visit and requesting copies 
of Rules and Regulations for those 
particular parks. Each of these 
Rules and Regulations booklets con- 
tains, in its back pages, a complete 
bibliography of the literature on its 
own particular park as well as on 
the national parks in general, list- 
ing both government and privately 


printed books and articles. 
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A “Little Yellowstone” 


Volcanology 

The geysers of an almost unknown 
“Little Yellowstone” are wasting 
their spouting on the desert air of 
Nevada, according to Mrs. Beirne B. 
3rues of Boston. In company with 
her husband, Prof. C. T. Brues of 
Harvard University, Mrs. Brues last 
summer motored over much of the 
desert and semi-arid country in Utah, 
Nevada and California, and in the 
course of their travels they came 
upon this little patch of erupting hot 
springs, which she states resemble 
the geysers of Yellowstone National 
Park in their action and in the 
geological formation of their craters, 

The geyser area lies a little dis- 
tance off the Victory Highway 
(U. S. 40) between Sait Lake City 
and Reno. Leaving the highway at 
Dunphy, Nevada, a small railroad 
section station 56 miles west of Elko, 
Nevada, one travels south for a few 
miles along the Humboldt river to 
the town of Beowawe, Nevada. The 
geysers are situated a few miles 
south of that town, on a shelf on a 
mountain side. The white patch 
made by their deposits is visible 
from Emigrant Pass, 35 miles west 
of Elko, and remains in sight practi- 
cally all the rest of the way to 
Beowawe. 

The geyser shelf on the mountain- 
side is part of a private ranch, but 
visitors are welcome. The formation 
totals about half a mile in length. 
In the course of half an hour sev- 
eral of them will erupt, some to a 
considerable height. 

So far as is known, these are the 
only geysers in the United States 
outside of Yellowstone National Park, 


which contains more active geysers | 


than all the rest of the world put 
together. Other famous _ geyser 
regions are found in Iceland, where 
these peculiar erupting hot springs 
received their name, and in New 
Zealand. 
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A newspaper printed in the native 
language of Hawaii since 1861 is 
now about to be discontinued. 


The return of salmon to their 
home waters can be predicted al- 
most to a day for years in advance. 


Chicago’s new aquarium is to have 
salt water sent from the sea for its 
salt-water fishes to swim in. 


Beaver liver is almost as good for 
eating purposes as the liver of chick- 
ens, a biologist states. 
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The Forest Service, U. S. Department of Agri- 
culture, Washington, D. C., will gladly furnish 
free to all applicants printed matter describing 
the vacation advantages of the National Forests. 


He who would seek the woods in 
summer, either to commune with na- 
ture as a poet or to extract her 
secrets as a student, would do well 
to direct his steps (or, more modern- 
ly, his front wheels) toward the na- 
tional forests. The national and state 
parks are often better known and 
hence more readily thought of, but 
the forests have certain advantages 
which the naturalist will be quick to 
see. 

In the first place, there are a great 
many more of them. They cover 
scores of times as much area as the 
national parks and the state parks 
put together. They run off into more 
inaccessible places, thus insuring to 
the student the solitude which he 
usually needs for successful work. 
There are a number of extensive 
national forests in the East, whereas 
all but one of the national parks are 
west of the Mississippi; hence per- 
sons living in the East and not hav- 
ing time for the long journey across 
the prairies and plains can more 
readily reach a territory where they 
can work. Nor need one forego 
the magnificences of the national 
parks altogether if he elects to con- 
duct his field work in the western 
national forests. All of the more im- 
portant national parks lie in a matrix 
of national forests, like a nucleus in 
its cytoplasm, so that passage from 
the one to the other is short and 
easy. 

Important for geologists, botanists 
and entomologists is the fact that 
for cbvious reasons collecting of 
specimens can not be permitted in 
the tourist-crowded national parks, 
and usually not in the state parks, 
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Naturalists’ Paradise in National Forests 


General Science 





IN THE NATIONAL FORESTS there are unparalleled opportunities for the study of 
natural history, as well as for “just hiking,” camping and fishing. 


except under specially granted per- 
mits, which are not always easy to 
get. Such restrictions are not needed 
in the less frequented forests, so that 
one may bring back a full rucksack 
or vasculum or collecting bottle with- 
out fear and without reproach. 
Equally important for mammalo- 
gists and ornithologists is the fact 
that the birds and animals in the 
national forests are on the whole 
easier to find than they are in the 
more crowded national parks. There 
most of them avoid the tourist tracks 


during the season, and their behavior 
is to that extent modified. In the 
forest our shy brethren in feathers 
and fur may be approached with the 
benefit of more complete silence be- 
hind one, and with less nervousness 
on their own part. 

Finally, it may be mentioned that 
for ichthyologists, both pure and ap- 
plied, the streams and lakes in the 
national forests are kept stocked 
with most excellent fish. 


Science 
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Sisters of the National Parks 


Adapted from Glimpses of our National Monu- 
ments. This publication can be obtained upon 
application to the National Park Service, De- 
partment of the Interior, Washington, D. C. 


Someone has defined National 
Monuments as “National Parks that 
have not yet grownup.” That would 
seem to be about as close as it 
might be possible to come to an 
inclusive description of this hetero- 
genous group of areas preserved and 
protected by the United States Gov- 
ernment. For national monuments 
are scattered all over the country 
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and include all kinds of things, from 
actual bronze monuments in the or- 
dinary sense to great areas quite up 
to national park standards in scenic, 
scientific or historic interest, which 
await only sufficient funds for the 
proper administration and develop- 
ment, or the building of better roads 
to make them accessible, for a 
change to full national park status. 
Some of the smallér national monu- 
ments, of course, will probably never 


become national parks; though it 
must be remembered that Hot 
Springs National Park, one of the 
best known and the oldest in point 
of time, has an area of only one 
and one-half square miles. 


The only really sharp line that can 
be drawn between national monu- 
ments and national parks is a legal 
one: A national monument may be 
created by Presidential proclamation, 
whereas it (Zurn to next page) 
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National Monuments—Continued 


requires an act of Congress to 
create a national park, either de 
novo or out of a previously exist- 
ing national monument. Whereas all 
the national parks are administered 
by the National Park Service, which 
is a bureau of the Department of 
the Interior, the administration of 
some of the national monuments is 
turned over, as a matter of conve- 
nience and economy, to the Depart- 
ment of Agriculture and the War 
Department. 

A full list of the national monu- 
ments, with a brief description of 
each one, is given in the Govern- 
ment publication cited at the head of 
this article, Glimpses of our National 
Monuments. The following selections 
from this list will give some idea 
of the geographical distribution, as 
well as of the range in interest, of 
these reservations: 

Devil's Tower (Wyoming): Remark- 
able rock tower, 1,200 feet in height; a 
vast mass of columnar lava. 

Petrified Forest (Arizona): Best-known 
group of petrified trees in the world, and 


one of the largest. 
Tumacacori Mission (Arizona): Early 
17th-century Franciscan mission; being re- 


stored by the National Park Service. 


One of the 
stone 


Rainbow Bridge (Utah): 
largest and most striking natural 
arches known. 

Dinosaur (Utah) : 
fossil dinosaur bones. 

Carlsbad Cave (New Mexico): Lime- 
stone caverns of extraordinary size and re- 
markable beauty; interesting cave fauna. 

Craters of the Moon (Idaho): Weird 
volcanic region containing remarkable fis- 
sure eruption, together with its associated 
volcanic cones, craters, lava flows, caves, 
natural bridges and other phenomena. 

Mount Olympus (Washington): Glaciers; 


Enormous deposits of 


montane flora and fauna, especially the 
Olympian elk. 
Bryce Canyon (Utah): Bex canyon 


filled with countless array of vividly col- 
ored pinnacles. 

Mound City Group (Ohio) : Famous group 
of Indian mounds in Camp Sherman mili- 
tary reservation. 

Fort Marion (Florida): Oldest military 
structure in this country; built by the 
Spaniards in 1656. 

Fort Wood (New York): Only one 
acre in extent, it is the smallest of our 
national monuments, but nevertheless the 
best known; it is the site of the Statue of 
Liberty. 
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Twenty states have passed en- 
abling legislation for city planning 
and zoning in incorporated cities. 
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Another Petrified Forest? 
Palaobotany 


Some time ago reports were rife 
of the existence of a great petrified 
forest in Brewster County, Texas. 
They were greeted with considerable 
skepticism. 

But now comes Howard A. Ep- 
person of Martha, Texas, who in a 
letter written to the U. S. Forest 
Service and quoted in American 
Forests, declares that he has visited 
the region and seen the fossil trees, 
and that in company with the late 
George B. Sudworth. 

Mr. Epperson says that he and 
Mr. Sudworth estimated the largest 
stump they found to be over 40 feet 
in diameter where it projected 
through the volcanic ash, and that 
they believed its roots were buried 
150 to 200 feet below that point. 

“I would very much like to see or 
help to make a more comprehensive 
survey of this locality,” he says. 

This would seem to furnish a 
challenge to any young geologist to 
travel down into that country with 
tape-measure, notebook and camera, 
and settle the question of that forest 
once and for all. 


Science News-Letter, April 14, 1928 
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What Geology 


Prepared by U. 8S. Geological Survey, Depart- 
ment of Interior, Dr. George Otis Smith, director. 


No matter where the traveler jour- 
neys, he can not avoid seeing geology. 
But some of the landscapes viewed 
from automobile or train window will 
be meaningless to untrained eyes. The 
purpose of the following brief guide 
to locations where interesting geologi- 
cal features can best be seen is to al- 
low the scientifically-inclined explorer 
of modern America to benefit from the 
information and skill of the govern- 
ment geologists. 

Glacial Features 

Part of America was once covered 
with great ice sheets which have left 
their mark on the land as seen today. 
The geological features created by 
these glaciers include: 

DruMLIN—(1) There is a large 
area in Wayne, Cayuga and Onon- 
daga counties, New York, in which 
every lenticular hill is a drumlin, made 
by the heaping together of glacial 
till underneath the ice sheet. This 
region has an area of about 1,100 
square miles, extending from near 
Baldwinsville on the east to Palmyra 
on the west. The drumlins are well 
shown on the following contour maps 
of this Survey: Sodus Bay, Oswego, 
Fulton, Macedon, Palmyra, Clyde, 
Weedsport, Baldwinsville, Phelps, 
Geneva, and Auburn. (2) A large 
area lying northeast of Madison, 
mainly in the counties of Dodge and 
Jefferson, Wisconsin. This area has 
not been covered with contour map- 
ping, but some of the drumlins are 
well shown on the Sun Prairie, Kosh- 
koning, Waterloo, Watertown, and 
Hartford atlas sheets. These drum- 
lins are also described and shown 
on a general map in Professional 
Paper 106, U. S. Geological Survey, 
which can be found in most large 
libraries. (3) Drumlins are also 
abundant. in Massachusetts, but they 
are here more scattered than in the 
regions already mentioned. Their 
distribution in the State is shown in 
Bulletin 760, of the U. S. Geological 
Survey. 

Moratne—Ridges of clay, sand, 
and gravel that mark certain places 
where the ice sheet remained sta- 
tionary for a great length of time are 
found in many places in the northern 
part of the country, but they are only 
typically developed at a few places, 
some of which are as follows: (1) A 
well marked moraine lies a few miles 
southeast of Whitewater, Walworth 
County, Wisconsin. This moraine 


Geology 


trends northeastward from the point 


mentioned above, to the town of 
Palmyra, Jefferson County. The 
northwestern front of the moraine 
is abrupt and extremely irregular 


‘where it marked the contact with the 


great glacier that lay to the north- 
west. (2) There are many mo- 
raines excellently shown in the valley 
of the Arkansas River, between Buena 
Vista and Tennessee Pass, Colorado. 
These moraines are built by local 


glaciers that came down from the 
Wasatch Range on the west. The 


moraines are most pronounced at Clear 
Creek, Twin Lakes, and Lake Fork, 
the latter lying just west of Leadville. 
(3) There is a moraine excellently 
exposed at Pando in the valley of 
Eagle River just north of Tennessee 
Pass. The auto road crosses this 
moraine 5 miles south of Red Cliff. 
Esxer—These long, narrow, and 
generally straight ridges are supposed 
to have resulted from the filling of 
stream channels under glaciers. (1) 
The most pronounced eskers are in 
Maine, but they are fairly common in 
the northern New England region. 
The longest eskers known are in the 
Passadumkeag region of Maine in the 
vicinity of Penobscot River. Some of 
these are 15 to 18 miles in length and 
can readily be seen, as the roads 
are built on their tops. These 
eskers are well shown on the Passa- 
dumkeag atlas of the U. S. Geological 


Survey. (2) <A well marked esker 
may be seen in Oxford County, 
Maine, in the valley of Barkers 
Brook north of Bryant Pond. 


This is represented on the Bryant 
Pond Atlas sheet of the U. S. Geolog- 
ical Survey. As a road follows this 
esker it can easily be seen. (3) An 
esker of considerable length can be 
seen on the west side of Lake Cham- 
plain in the extreme northern part of 
New York. This esker has a length 
of about 10 miles and roads generally 
are located on its crest so that it can 
be readily seen. It is shown on the 
Rouses Point atlas sheet just west of 
Chazy. 

GraciaL Crrgue—Glacial Cirques 
are developed only in mountainous 
regions and consequently they are 
to be found in their best development 
in such places as the Rocky Moun- 
tain National Park, Glacier National 
Park, and Yosemite National Park. 
Glacial cirques are most easily reached 
directly west of Denver. The best 
ones in this region are located at the 
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to See and Where 


base of Mount Evans and these may 
readily be seen in the summer time 
from the auto road which ends at 
Summit Lake. This lake and also 
Chicago Lakes occupy rock basins 
scooped out by the glaciers which 
originated in these cirques. The cir- 
ques are shown on the Geological 
Survey contour map of the Denver 
Mountain Parks. 
Volcamc Features 

Votcanic Stock—Volcanic stocks, 
necks, or plugs, as they are variously 
named, are masses of volcanic ma- 
terial that cooled and hardened in the 
throat of volcanoes. After the softer 
rocks have been eroded, they stand 
up as towering masses of hard rocks 
or long fingers pointing upward. (1) 
One of the most prominent volcanic 
stocks is Mount Taylor, about 15 
miles east of Bluewater on the Santa 
Fe Railroad, in Valencia County, New 
Mexico. (2) Many volcanic stocks 
occur in the region north of Holbrook, 
Arizona, in Navajo County. These 
are scattered widely over he de-_:rt 
region and can be reached only with 
considerable difficulty. (8) Many 
volcanic stocks are present in north- 
western Colorado, the most prominent 
and most easily reached of which are 
those in the vicinity of the village of 
Yampa on the Moffat Railroad, 25 
miles south of Steamboat Springs. 

CinpER Cones—Cinder cones or 
voleanic cones built up of loose ma- 
terial, are common in many places 
in the West. (1) Some of the most 
easily accessible cones are those in the 
vicinity of Flagstaff, Arizona. The 
most perfect of these are Mt. Wing 
and Walker Lake, northwest of Flag- 
staff. These are shown on the map of 
the Flagstaff quadrangle. (2) About 
25 miles south of Owens Lake in 
Inyo County, California, is a very 
perfect cinder cone that can easily be 
reached from the auto road from 
Mohave to Keeler. 

Recent Lava FLow—(1) A very 
recent lava flow can be seen on the 
road from Mohave to Keeler, Cali- 
fornia, just to the south of the cinder 
cone noted above. This is so easily 
accessible from the auto road _ that 
a traveler passing this way would have 
little difficulty in seeing the flow. It 
is in plain sight of the road for many 
miles. (2) A small but very inter- 
esting lava flow can be seen on Eagle 
River, Eagle County, Colorado, just 
above the junction of the Eagle River 
with the (Turn to next page) 
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Colorado. This is ‘about 5 mules 
below the town of Gypsum. It 
can be seen from the auto road and 
also from the trains of the Denver 
and Rio Grande Western Railroad. 

Drxe—Dikes of hardened lava that 
has been forced up through some crack 
in the rocks are quite abundant, but 
few of them are large enough or 
hard enough to make much of a show- 
ing. (1) The largest dike in the 
country is one of a great system of 
dikes that ray out from the Spanish 
Peaks in Las Animas County, Colo- 
rado. The largest of these extends 
northward from West Spanish Peak 
along the west side of Guajaytoyan 
Creek to within 4 miles of the village 
of La Veta on the La Veta branch 
of the Denver and Rio Grande West- 
ern Railroad. This dike has the ap- 
pearance of a great rock wall which in 
places is more than 100 feet high. 

CotuMNAR Lava—Some masses of 
molten rock on cooling develop a won- 
derful system of hexagonal prisms, 
perpendicular to the cooling surface. 
(1) Two notable examples of col- 
umnar structure may be seen in 
northeastern Wyoming. One of these 
is the Devil’s Tower, 25 miles north- 
east of Moorcroft and the other is 
called Inyankara, 30 miles east of 
Moorcroft. (2) There are many 
features of this kind in the lava 
fields of Washington. One is at Cac- 
tus Siding, 5 miles south of Connell 
on the Northern Pacific Railway and 
another is in Yakima Canyon a few 
miles north of North Yakima. 


Economic Materials 

Larce Coat Bep—Coal beds are of 
such common occurrence that few stop 
to consider them, largely because 
they are rarely exposed in full thick- 
ness. A few localities will be given 
where the full thickness of the bed 
may be seen. (1) The full thick- 
ness and character of the celebrated 
Pocahontas No. 3 coal bed has been 
preserved at the type locality, Poca- 
hontas, Tazewell County, Virginia, 
and can be readily seen without diffi- 
culty. The coal bed is nearly 11 feet 
thick and contains as fine steaming 
coal as any other coal bed in the 
world. (2) A coal bed 20 feet 
thick can be seen at Streator, about 12 
miles northeast of Meeker, Rio Blanco 
County, Colorado, on the main road 
leading from Meeker to Craig. (3) 


Perhaps the most remarkable exposure 
of coal is to be seen in a strip pit 
which has recently been opened by 
the Northern Pacific Railroad Com- 
pany in sec. 35, T. 2 N., R. 41 E., 


What Geology to See—Continued 


about 25 miles due south of Forsyth, 
Montana. This coal bed is 27 feet 
thick and the whole amount is mined 
or quarried with steam shovels. 

Satt Crust—The salt crust of 
Death Valley, Inyo County, California, 
is a very interesting feature, though 
it has not yet been used in a commer- 
cial way. This field of salt is 2 or 3 
miles wide, 10 or 15 miles long and 
consists of a crust of salt several feet 
thick. The salt is very impure and 
it forms in pinnacles several feet high 
which make it difficult to cross, ex- 
cept where the pinnacles have been 
beaten down into a road. Any road 
leading to the Furnace Creek Ranch 
in the northern part of the valley 
will bring the visitor to this salt field. 

Om SHALeE—Most persons are in- 
terested in the great reserves of oil 
shale which have been reported in 
several of the western states, but 
few have any idea of the appearance 
or character of these shales. The best 
place to see them is at Grand Valley, 
Garfield County, Colorado. Here the 
cliffs of oil shale are near the rail- 
road and the auto highway and the 
shale can readily be examined. Most 
persons think of oil shale as con- 
taining oil, but on these shales he 
will see no signs of oil. In fact the 
oil can be obtained only by the dis- 
tillation of the organic material that 
causes the shale to have a dark color. 


Geologic Structures 


ANTICLINE—Anticlines are great 
arches in the rock; these may be very 
elongate and are then called arches 
or may be as broad as they are long 
and when of such a shape are called 
domes. (1) Arches in the rocks are 
very common in the Appalachian re- 
gion. One of the best of these and at 
the same time one that is easily acces- 
sible is just west of Cumberland, 
Maryland. This great anticline in 
massive sandstone has been cut by 
Willie Creek until the complete sec- 
tion of the arch is exposed. (2) An- 
other anticline that is equally well 
known and accessible is the sandstone 
arch at the Iron Gate just east of 
Clifton Forge, Virginia. (3) The 
celebrated Teapot Dome oil field north 
of Casper, Wyoming, is a dome-shaped 
anticline, but the structure is not ap- 
parent at the surface as the rocks are 
too soft to preserve the dome. The 
adjacent oil field—Salt Creek field—is 
a slightly irregular dome outlined by 
the Rim Rock which once arched up 
and covered the entire structure. These 
fields are easily accessible and will 
well repay a visit. 


Geological Guidebooks 


Geology 
These publications are out of stock for free 
distribution, but can be purchased from the 
Superintendent of Documents, Government Print- 
ing Office, Washington, D. C 


Bulletin 611, Guidebook of the 
western United States, Part A, The 
Northern Pacific Route, with a side 
trip to Yellowstone Park, by M. R. 


- Campbell and others, $1.00. 


Bulletin 612, Guidebook of the 
western United States, Part B, The 
Overland Route, with a side trip to 
Yellowstone Park, by W. T. Lee, R. 
W. Stone, H. S. Gale, and others, 50 
cents. 

Bulletin 613, Guidebook of the 
western United States, Part C, The 
Santa Fe Route, with a side trip to 
the Grand Canyon of the Colorado, 
by N. H. Darton and others, $1.00. 

Bulletin 614, Guidebook of the 
western United States, Part D, The 
Shasta Route and Coast Line, by J. 
S. Diller and others, 50 cents. 

Bulletin 707, Guidebook of the 
western United States, Part E, The 
Denver & Rio Grande Western 
Route, by M. R. Campbell, $1.00 
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Of Taming Dragons 


Volcanology 

In Sonoma County, California, 
near the town of Cloverdale, there 
is an industrial development, unique 
in this country and one of only two 
enterprises of its kind in the world, 
that will repay a brief visit by physi- 
cists, engineers and geologists. It 
is the effort to carry out the ancient 
and much-talked-of project to cap- 
ture and utilize natural heat under 
the surface of the earth. 

At “The Geysers” the effort is, to 
be sure, a fairly modest one. There 
is nothing here of the ten-mile-deep 
shaft talked about by Professors of 
Romantic Engineering, no effort at 
a Vernian or Wellsian tunnel through 
the earth. The promoters of this 
enterprise are contenting themselves 
with drilling into a place where the 
heat has accommodatingly come near 
to the surface, in the form of hot 
springs, and leading up the steam 
they find in casings not unlike those 
employed in oil or artesian wells. 
They declare their wells are work- 
ing, and that they will pay. “The 
Geysers” is worth looking at, any- 
way. 

The scientific aspects of the enter- 
prise have been studied by Dr. E. T. 
Allen and Dr. A. L, Day, and are 
reported under the title Steam Wells 
and Other Thermal Activity at “The 
Geysers,” California, published by 
the Carnegie Institution of Wash- 


ington. 
Science News-Letter, April 14, 1928 
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State Parks Increas 


Based on material furnished by Beatrice M. 
Ward, executive secretary of the National Con- 
ference on State Parks, Washington, D. C, 


The rise in the purchasing power 
of the average citizen, together with 
his increasing appreciation of the 
beauties of nature and the fascina- 
tion of historic spots, mechanically 
mobilized by the development of the 
automobile, have created a demand 
for outdoor areas for recreation and 
nature study on a scale wholly un- 
imaginable in the days of our im- 
mediate ancestors. The crowds now 
awheel pour through our national 
parks like a flood; they would 
swamp them utterly if there were 
not other places available to take 
care of the overflow. 

Conceived at about the same time 
as the national parks idea, the state 
park movement is rapidly outstrip- 
ping its companion system. There 
are now over 500 state parks, dis- 
tributed through 43 of the 48 states. 
In the West, where example has 
been set by national parks and mon- 
uments, the states are emulating the 
national government; in the East, 
where there are fewer areas that 
measurt up to the exacting national 
park standard in scenic grandeur or 
scientific value, there are abundant 
smaller beauty-spots, and these the 


General Science 


states are insuring to the use of 
their people for all time. 

Where the desirable area lies 
across state boundaries, or where 
the people of one state will receive 
unusual benefits from a park to be 
established in a neighboring state, 
we hear of voluntary interstate co- 
operation, instead of the demand that 
might have arisen a few years ago 
for the intervention of the federal 
government and the establishment of 
a national park. Cases in point may 
be seen in the Palisades Interstate 
Park in the New York City area, 
in the Dunes Park of northern In- 
diana, in the area around McGregor, 
Iowa, and Prairie du Chien, Wiscon- 
sin. Action between states may take 
longer to consummate than would 
action by single state governments 
or by the federal government, and 
an interstate park may be held in 
the offing for several years. But 
where the situation calls for such an 
establishment, it is preferable to ex- 
ercise the necessary patience until 
it can be taken. 

It is desirable, if possible, to plan 
a journey through several state 
parks in the same natural series. One 
will thus be enabled to develop an 
idea of the geological events that led 


Zoological Gardens of America 


Zoology 


Information from Dr. W. M. Mann, director 
of the National Zoological Park, Washington, D. C. 


In the following cities of the United 
States and Canada there are zoologi- 
cal gardens that may be visited by the 
scientific traveler: 

ANACONDA, MonTANA: Washoe 
Park; municipal. 

ATLANTA, GeorGIA: Grant Park. 

AUBURNDALE, Mass.: Norumbega 
Park; 1898. 

BALTIMORE, MARYLAND: Druid Hill 
Park; municipal. 

Boston, Mass.: 
1912; municipal. 

Brooxtyn, N. Y.: Prospect Park; 
municipal. 

BurFrao, N. Y.: 
municipal. 

3uTTE, MONTANA: 
commercial. 

Cepar Rapips, Iowa: 
1908. 

CINCINNATI, OunI0: 1875; commer- 
cial. 

Cuicaco, ILL.: 
nicipal. 

CLEVELAND, Onto: Wade Park; 
1893. Brookside Park; 1908. 


Franklin Park; 


The Park; 1895; 
The Gardens; 


City Park; 


Lincoln Park; mu- 


Cotumsus, Outro: Olantangy 


Park ; commercial. 
DaveNportT, lowa: Fizerary Park; 
1910; municipal. 


Denver, CoLo.: City Park; mu- 


nicipal. 

Des Mornes, Iowa: Grandview 
Park ; municipal. 

Detroit, MicuHicAn: Belle Isle 


Park ; municipal. 
Kansas City, Missourr: 
Park; 1908; municipal. 


Swope 


LAFAYETTE, INpD.: 1911; munici- 
pal. 

LEXINGTON, 
Park; 1903. 

Los ANGELES, CAL.: Eastlake Park; 
municipal; Wild Animal Farm; com- 
mercial. 

Mempuis, TENN.: 
1908; municipal. 


Mass.: Lexington 


Overton Park; 


MILWAUKEE, WISCONSIN: Wash- 
ington Park; 1905. 
MINNEAPOLIS, MINNESOTA: Long- 


fellow Gardens; commercial. 
Muncie, Inp.: 1911; municipal. 
(Turn to next page) 


ing Rapidly 


up to their development, and to trace 
the history of the migration of 
plants and animals by lingerers in 
the depths of ravines and the cor- 
ners of canyons of species whose 
main armies may now be scores or 
hundreds of miles away. 

One magnificent series of state 
parks and of sites that will some 
day be state parks was provided for 
the people of today by the massive 
glaciers that oppressed the north- 
eastern segment of this continent 
ages ago. When this ice came, it 
pushed ponderous fingers down 
many already existing rocky valleys, 
scouring them deeper, and piling up 
the detritus into natural dams at 
their lower ends, so that when it 
melted it left beautiful little lakes 
behind. Farther west, the rapid 
melting of the ice gave birth to 
many rushing, rock-tumbling tor- 
rents. These chiseled deep canyons 
whose cliffs still survive, surprising 
one with bits of mountain scenery 
sunk, intaglio-fashion, into the 
quieter and more placid beauty of 
the prairies. As random examples 
of this megalithic sculpturing of the 
arly post-Pleistocene, mention 
may be made of the Sugar Grove 
region in (Turn to next page) 


American Museums 


General Science 

Nearly every American city of any 
size has a science museum of some 
sort, connected with an educational in- 
stitution or the result of local initia- 
tive. Out of the many the following 
have been selected as being those 
most likely to interest the traveler. 
For a complete list, see “Museums of 
the United States,” issued by the 
American Association of Museums, 
Smithsonian Institution Building, 
Washington, D. C. (50c). 

Horsroox, Ariz.—Petrified Forest 
National Monument Museum. 

ALper Creek, CALir.—Sequoia Na- 
tional Park Museum. 

Los AnGceLes, Catir.—Los Angeles 
Museum; Southwest Museum. 

San Dieco, Catir.—San Diego So- 
ciety of Natural History, Museum of 
Natural History; San Diego Museum. 

San Francisco, Carir.—California 
Academy of Sciences Museum; Stein- 
hart Aquarium. 

SANTA Barpara, Cacir.—Santa 
Barbara Mu- (Turn to next page) 
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TENNIS 


NORFOLK 





The Ideal Spot for Your Vacation 


Special Week-End Tickets Including 
Stateroom and Hotel Accommodations 


Daily Service at 6:30 P. M. via 
Potomac River and Chesapeake Bay to 


OLD POINT COMFORT 


For further particulars apply City Ticket Office in Wood- 
ward Building, 731 15th St., N. W., or Traffic Department, 
1120 7th St., S. W. 


NORFOLK & WASHINGTON 
STEAMBOAT COMPANY 


BATHING 
GOLF 
RIDING 








Museums—C ontinued 
seum of Natural History. 

Yosemite, Catir.—Yosemite Na- 
tional Park Museum. 

Denver, Coto.—Colorado Museum 
of Natural History. 

New Haven, Conn.—Yale Univer- 
sity Peabody Museum of Natural His- 
tory. 

Wasuincton, D. C.— National 
Academy of Sciences; U. S. Na- 
tional Museum. 

Cuicaco, Itt.—Field 
Natural History. 

SPRINGFIELD, 
Museum. 

DaveNPORT, IowA—Davenport Pub- 
lic Museum. 

Boston, Mass.—Boston Society of 
Natural History. 

CamBripcGe, Mass.— Museum of 
Comparative Zoology; Peabody 
Museum of Archzxology and Ethnol- 
ogy. 

Ann Arsor, Micu.—University of 
Michigan Museum of Zoology. 


Museum of 


Irt.—Illinois State 


Granp Raprips, Micu. — Kent 
Scientific Museum. 
MINNEAPOLIS, Minn. — University 


of Minnesota Zoological Museum. 
Sr. Louts, Mo.—Educational Mu- 

seum of St. Louis Public Schools. 
Newark, N. J.—The Newark Mu- 

page 


seum. (Turn to 236) 





State Parks—Continued 
Ohio, Turkey Run in_ Indiana, 
Starved Rock in Illinois, The 
Dells in Wisconsin and Steamboat 
Rock and the Boone Ledges in Iowa. 
Indeed, one may even ambitiously 
claim the Grand Canyon of the Yel- 
lowstone as a part of this series, 
for its carving was begun at the 
same time and in much the same 
way. There are many other beads 
on this chaplet of natural jewels 
which the glaciers carved for us, 
some of which are in all likelihood 
only waiting exploration by a real 
nature enthusiast to be lifted out of 
the slough of local indifference to 
the pride of the State Park sisterhood. 

The exploration suggested in the 
foregoing paragraph is only one of 
the many that might be made, either 
in state parks already established or 
in areas worthy of designation as 
units in the series. There is no state 
in the Union so thickly settled or 
so little favored by nature that will 
not afford the thrill of discovery and 
the surprise of beauty suddenly re- 
vealed to the seeker. 

Science News-Letter, April 14, 1928 

A new kind of glass that resists 
sudden changes in temperature is 
being used for bobbins in silk mills. 


Zoological Gardens—Continued 


Newark, New Jersey: Commer- 
cial. 

New York: Central Park; 1865; 
municipal. 

New York: Zoological Park 


(Bronx Park); 1898; society. 
OKLAHOMA City, OKLAHOMA: 
Wheeler Park; 1908. 
OmaHA, NEBRASKA: 
Park; municipal. 
PHILADELPHIA, PENNA: Fairmount 
Park; 1859; society. 
PITTSBURGH, PENNA.: 
Park ; municipal. 
PORTLAND, OREGON: 
1899; municipal. 
PROVIDENCE, RuopE IsLANpD: Roger 
Williams Park; municipal. 


Riverview 


Highland 


City Park; 


Puesto, Cororapo: City Park; 
municipal. 

READING, PENNA.: 1911; munici- 
pal. 

Rocuester, N. Y.: Seneca Park; 
municipal. 

St. Josepu, Missourt: Krug Park; 
municipal. 


Sr. Lours, Missourtr: Forest Park; 
municipal. 

Str. Paut, MINNESOTA: 
Park; municipal. 


Como 


Sat Lake City, Uran: Liberty 
Park ; municipal. 

San Antonio, TEXAS: San Pedro 
Park; 1871; commercial. 

San Francisco, Car.: Golden 
Gate Park; municipal. 

SEATTLE, WASHINGTON: Wood- 
land Park; municipal. 

SPOKANE, WASHINGTON: Manito 


Park; municipal. 
SPRINGFIELD, MAss. : 
municipal. 
Tacoma, WASHINGTON: 
fiance Park; municipal. 
ToLtepo, Onto: Otway Park; 1900; 
municipal. 


Forest Park; 


Fort De- 


Troy, N. Y.: Zoological Park; 
municipal. 

Wasuincton, D. C.: National 
Zoological Park; 1890. Smithsonian. 


Wicuita, Kansas: Riverside 
Park; municipal. 
Toronto: High Park; municipal. 
Toronto: Riverdale Park; about 
1900; municipal. 
VANCOUVER : 
nicipal. 


Stanley Park; mu- 
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Visiting Mt. Lassen 


Volcanology 
Mt. Lassen National Park is one of the newer 
and less accessible of our national parks R 
H. Finch voleanologist, who is stationed at 


Mineral, Calif., to keep track of the activities of 
the only “‘live’’ volcano within the United States 
proper, tells how it may be reached. 

Coming from the East by auto- 
mobile, one should turn from the 
Lincoln Highway and head for the 
Susanville-Red Bluff Highway. From 
this one can turn off for Drakes- 
bad, which is in a solfataric area. 
Thence one can go by horseback to 
the foot of Mt. Lassen. Another 
horseback trip from Drakesbad is 
to Cinder Cone and its latest lava 
flow, which is the youngest in the 
United States, having occurred about 
1851. Another point on the above 
highway, from which one can drive 
to within hiking distance of Mt. 
Lassen, is Mineral, where the Na- 
tional Park Service maintains its 
headquarters. 

Coming from the West the most 
common place for leaving the Sacra- 
mento Valley is Red Bluff, over the 
excellent Red Bluff-Susanville High- 
way. The northwest entrance to 
Lassen National Park may be reached 
by a fair highway from Redding. 
The northeast entrance to the park, 
near which is Cinder Cone, may be 
reached by motorists who are not 
afraid of sand. 

Science News-Letter, April 14, 1928 


Among Indians Of Today 


Ethnology 
Information from the Office of Indian Affairs, 
Department of Interior, Washington, D. C. 


Once the Indians owned all of 
America. Today their descendants 
aided by Uncle Sam are making 


their contribution to American prog- 
ress and doing their part in adjust- 
ing themselves to white man’s civili- 
zation. Interesting scientific work 
among the Indians may be seen at: 
The nonreservation schools for 
Indians, at Salem, Ore., Riverside, 
Calif. (Sherman Insitute), Phoenix, 
Ariz., Albuquerque and Santa Fé, 
New Mexico, Genoa, Nebr., Lawr- 
ence, Kan. (Haskell Institute). 


The Menominee Timber Project, 
Wisconsin. 

Experimental date gardens at Mar- 
tinez and Palm Springs, Mission 
Agency, California. 

Experimentation work on Indian 
agency and school farms, instruct- 


ing Indians as to diversifying their 
products, carried on in cooperation 
with the Bureau of Plant Industry 
of the U. S. Department of Argi- 
culture. 

The growing of long _ staple 
Egyptian Cotton, supplying high 
grade tested seed, at Pima agency, 
Sacaton, Arizona. 

Science News-Letter, April 14, 1928 
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Landmarks of Ancient America 


i rcheology 


Prepa i by Neil Judd archwologist of the 
1 S National Museur who has excavated 
Pueblo Bonito and other American ruins. 


Those who inhabited America long 
before the white man have left evi 
dence of their life and cities in archz 

studied by 
tists and viewed by interested tourists. 


. 
ological ruins now scien- 
CAHOKIA Mounp Group—Madison 
County, Illinois, 6 miles east of St. 
Louis, Missouri, and most easily 
reached from St. Louis. The prin- 
cipal mound is the largest prehistoric 
artificial earth-work in the United 
States; it measures 998 by 721 feet, 
is 99 feet high and contains over 21 
million cubic feet of earth. 
Group—Bartow 


EtowAH Mounpb 


‘a es pte ~ ” 


a 


THE GRIZZLY GIANT, one of the 
grandest of the California Big Trees. 


County, Georgia, 3 miles southeast of 
Cartersville. The principal mound is 
380 by 330 feet and 61 feet high 
The Indian village formerly here is 
supposed to be the Guaxule of De 
Soto’s chronicles. Brief descriptions 
of both the Cahokia and Etowah 
groups with biographies are found in 
the Handbook of the American In 
dian, Bulletin 30, Bureau of American 
Ethnology. 

PUEBLO 30NITO In Chaco Can 
yon, New Mexico, Northwestern New 
Mexico. Largest of several great 
ruins representing the highest civi 
lization of Pueblo peoples in pre 
historic times. Pueblo Bonito has been 
excavated by the National Geographic 
Society. (See National Geographic 
Vagazine for September, 1925). It 
is most easily reached by auto from 
Gallup, New Mexico. 

INSCRIPTION Rock (El Morro)— 
35 miles east of Zuni pueblo, Valencia 
County, New Mexico. A _ favorite 
camping place for the Spanish Con- 
quistadores on the old trail from 
Zuni to the Rio Grande pueblos. It 
served as a stone autograph album 
for the conquerers and later pioneers, 
of whom Juan de Ofiate was the first 
to carve his name, in 1605. Reached 
by auto from Gallup, New Mexico. 

CANYON bE CHELLy and its tribu- 
tary, Canyon del Muerto. About 65 
miles northwest of Gallup, New Mex- 
ico, and best reached from there by 
auto. This canyon, of surpassing 
beauty and picturesqueness, contains 
many ancient cliff dwellings and the 
remains of still older peoples; it is 
now inhabited by scattered families of 
Navajo. In favorable season those 
familiar with the Canyon can reach 
most of the ruins by auto; by wagon 
or horseback is a slower but more 


certain means of locomotion. Com- 
petent guides are essential. 
Hort Puvestos—In northeastern 


Arizona, reached by auto from Wins- 
low, Arizona, or Gallup, New Mexi- 
co. Most conservative of modern 
Pueblo villages; in large part, direct 
descendants of ancient cliff-dwellers. 
Their various ceremonials, especially 
the Snake Dance of late August, are 
among the most dramatic of the In- 
dian ceremonials still presented. 

Casa GranpE—9 miles southwest 
of Florence, Pinal County, Arizona, 
best preserved of the southern Ari- 
zona prehistoric ruins, it was visited 
by Fray Eusebio Kino in 1694. 

Pecos Pursto—30 miles south- 
east of (Turn to next page) 
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Can you locate the constellations? 


Can you name the principal stars? 
through descriptive text and 
charts, 


This beok, 


carefully prepared shows you how. 














who wish to become 

familiar with the constellations and 

the names of the principal stars—a 
guide for naked-eye observational astron- 
omy. It presents 17 star charts; shows 
how to use these charts; gives the names 
of the brighter stars; discusses elementary 
principles of astronomy and the mythology 


«UST OUT! 
A GUIDE TO THE 
CONSTELLATIONS 


By Samuet G. Barton 
Assistant Professor of Astronomy, 
University of Pennsylvania 
and Witt1am H. Barton, Jr. 
Assistant Professor of Highway Engineering, 
Jniversity of gp oe 
74 pages, 10x12%, 17 chart 
$2.50, Postpaid 
McGRAW-HILL ASTRONOMICAL SERIES 
Part I contains charts and explanations suited 
to the needs of beginners in the study of the 
stars ve in the United States, or cor 
latitudes. This part also contains 
the sun, moon, planets, and 


BOOK for those 


responding 
the discussions of 


other things which are not marked on the 
charts of various other topics. 

Part Il, which likewise applies in the United 
States ntains more detaiied information than 
Part I It sho ld be centhnetieshe helpful to 
those who are studying astronomical text books. 

Part I1l treats particularly of those parts of 
the sky which are not seen from the United 
States Read lers of Part II and of Part Ill are 


se ) « ! ar witt gz parts 
‘The AE, gives a list of b vale « on astron- 
omy for those who wish to do more reading. 





McGRAW-HILL 
FREE EXAMINATION COUPON 





! McGraw-Hill Book Company, Inc., ! 
| 370 Seventh Avenue, | 
| New York, N. Y. | 
Gentlemen: You may send me Barton and 
| Barton’s A GUIDE TO THE CONSTELLA- | 
| TIONS, $2.50 on approval. I agree to return | 
the book, postpaid, in 10 days or to remit 
for it at that time. | 
Name 
| & State S 
| Position 4 


Employer " 


iRcrrsEeINe 


Baltimore 

Janft 

Boston 

3uffalo 
Chatanooga 
Chicago 
Colorado Springs 
Denver 

Detroit 

Honolulu 

Kansas City 
London, England 
Los Angeles 
Milwaukee 
Minneapolis 





Philadelphia 





ALL OVER THE MAP 





MOTOR TOURS DE LUXE 


General 


ALL THE WAY 


New Orleans 

New York 

Norfolk 

Ottawa —_ -- 
Paris, France SARS TAS CRS 


EVERY WHERE ~~~ 





Free Folder on Request 
Department S 
Baltimore, Maryland 


re Pittsburgh 
Portland, Maine 
Portland, Oregon 
Pueblo 

Quebec 
Richmond 

St. Louis 

St. Paul 

Salt Lake City 
San Antonio 
San Diego 

San Francisco 
Santa Barbara 
Seattle 


Spokane 





Tacoma 
Toronto 
Vancouver 
Victoria 
Washingten 


THE BEST 








Museums—Continued 


SANTA Fe, N. M.—Museum of 
New Mexico. 

ALBANY, N. Y.—New York State 
Museum. 

BurraLo, N. Y.—Buffalo 
of Natural Sciences, Museum. 

New York City—The Brooklyn 
Museum; American Museum of Na- 
tural History; Heye Foundation, Mu- 
seum of the American Indian; Staten 
Island Institute of Arts and Sciences. 

Rocuester, N. Y.—Municipal Mu- 
seum. 

Tuxepo, N. Y.—American Museum 
of Natural History, Station for Study 
of Insects. 

CLEVELAND, Onro—Cleveland Mu- 
seum of Natural History. 

PHILADELPHIA, Pa.—Academy of 
Natural Sciences of Philadelphia; 
University of Pennsylvania Museum. 

PirtspurcH, Pa —Carnegie Museum. 

READING, Pa.—Reading Public Museum 
and Art Gallery. 

Provipence, R. I.—Park Museum. 

CuHarteston, S. C.—The Charleston Mu- 
seum. 

SEATTLE, of Wash- 
ington State 


Society 


WasH.—University 
Museum. 


MrtwavukKeEE, Wus.—Milwaukee Public 
Museum. ; ; 
Hono.utu, Hawam—Bernice Pauahi 
Bishop Museum. 
Science News-Letter, April 14, 1928 


Landmarks—C ontinued 


Santa Fé, New Mexico. This was 
the largest Indian village in the 


Southwest seen by Coronado in 1540; 
it was abandoned in 1838. The ruin 
has been partially excavated by the 
Phillips Academy, Andover, Mass. 
The Santa Fé Transportation Co., 
(Fred Harvey management) Santa 
Fe, New Mexico, conducts an Indian 
Detour to the Rio Grande pueblo 
villages and to Frijoles Canyon, Puyé 
and other Rio Grande ruins; also a 
Sierra Verde motor tour, in season, to 
Pueblo Bonito, Mesa Verde, ete. 
Literature from railway companies 
or from Santa Fé headquarters. 
The Inter-Tribal Indian  Cere- 
monial at Gallup, New Mexico, Au- 
gust 20-31, 1928, is the annual exhibi- 
tion of Indian dances and sports well 


worth seeing. Reservations at local 
hotels or through Secretary of the 
Ceremonial, should be made in ad- 


vance, 
For all ruins or pueblos in the 
Southwest, A. V. Kidder’s “Introduc- 
tion to Southwestern Archeology,” 
published by the Department of Arche- 
ology, Phillips Academy, Andover, 
Mass., 1924, is by all odds the best 
reference. 
Science News-Letter, 


1928 


April 14, 
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You can here read the accounts of the most 
eventful days of Columbus’ voyage as written up 
by Las Casas, a member of the expedition, from 


the Admiral’s log. 

PERSONAL NARRATIVE OF 
THE FIRST VOYAGE OF CO- 
LUMBUS TO AMERICA. From 
a manuscript recently discovered in 
Spain. Translated from the Spanish 
by Samuel Kettell. Boston, 1827. 

We Set Sail 

Friday, Aug. 3d, 1492. Set sail 
from the bar of Saltes at 8 o’clock, 
and proceeded with a strong breeze 
till sunset, sixty miles or fifteen 
leagues S. afterwards SW. and S. 
by W. which is the direction of the 
Canaries. 

Monday, Aug. 6th. The rudder 
of the caravel Pinta became loose, 
being broken or unshipped. It was 
believed that this happened by the 
contrivance of Gomez Rascon and 
Christopher Quintero, who were on 
board the caravel, because they dis- 
liked the voyage. The Admiral says 
he had found them in an unfavorable 
disposition before setting out. He 
was in much anxiety at not being 
able to afford any assistance in this 
case, but says that it somewhat quieted 
his apprehensions to know that Mar- 
tin Alonzo Pinzon, Captain of the 
Pinta, was a man of courage and 
capacity. Made a progress, day and 
night, of twenty-nine leagues. 


A Month Later 


Sunday, Sept. 9th. Sailed this day 
nineteen leagues, and determined to 
count less than the true number, that 
the crew might not be dismayed if 
the voyage should prove long. In 
the night sailed one hundred and 
twenty miles, at the rate of ten miles 
an hour, which make thirty leagues. 
The sailors steered badly, causing 
the vessels to fall to leeward toward 
the Northeast, for which the Ad- 
miral reprimanded them repeatedly. 

Monday, Sept. 10th. This day and 
night sailed sixty leagues, at the rate 
of ten miles an hour, which are two 
leagues and a half. Reckoned only 
forty-eight leagues, that the men 
might not be terrified if they should 
be long upon the voyage. 

Sunday, Sept. 16th. Sailed day 
and night, W. thirty-nine leagues, 
and reckoned only thirty-six. Some 
clouds arose and it drizzled. The 
Admiral here says that from this 
time they experienced very pleasant 
weather, and that the mornings were 
most delightful, wanting nothing 
but the melody of the nightingales. 








THIS “ROSE OF THE WINDS” COM- 
PASS card dating from 1492 is probably 
like those carried on the Nina, the SANTA 
Maria and the Pinta, which caused such 
consternation when they varied a whole 
point from true north. Columbus knew of 
the variation of the compass needle, and is 
said to have “corrected” the compass by 
shifting the card to allay the fears of his 
ignorant crew 


He compares the weather to that of 
Andalusia in April. Here they began 
to meet with large patches of weeds 
very green, and which appeared to 
have been recently washed away 
from the land; on which account 
they all judged themselves to be near 
some island, though not a continent, 
according to the opinion of the Ad- 
miral, who says, “the continent we 
shall find further ahead.” 


Monday, Sept. 17th. Steered W. 
and sailed, day and night, above 
fifty leagues ; wrote down only forty- 
seven; the current favored them. 
They saw a great deal of weed which 
proved to be rock-weed, it came from 
the W. and they met with it very 
frequently. They were of opinion 
that land was near. The pilots took 
the sun’s amplitude, and found that 
the needles varied to the N. W. a 
whole point of the compass; the 
seamen were terrified, and dismayed 
without saying why. The Admiral 
discovered the case, and ordered 
them to take the amplitude again the 
next morning, when they found that 
the needles were true; the cause was, 
that the star moved from its place, 
while the needles remained station- 
ary. At dawn they saw many more 
weeds, apparently river weeds, and 
among them a live crab, which the 
Admiral kept, and says that these 
are sure signs of land, being never 
found eighty leagues out at sea. They 
found the sea-water less salt since 
they left the Canaries, and the air 


——— 


more mild. They were all very cheer- 
ful, and strove which vessel should 
outsail the others, and be the first to 
discover land; they saw many tun- 
nies, and the crew of the Nina killed 
one. The Admiral here says that 
these signs were from the west, 
“where I hope that high God in 
whose hand is all victory will speed- 
ily direct us to land.” This morning 
he says he saw a white bird called 
a water-wagtail, or tropic bird, which 
does not sleep at sea. 

Saturday, Sept. 22d. Steered about 
W. N. W. varying their course, and 
making thirty leagues progress. Saw 
few weeds. Some pardelas were seen, 
and another bird. The Admiral here 
says, “this head wind was very nec- 
essary to me, for my crew had grown 
much alarmed, dreading that they 
never should meet in these seas with 
a fair wind to return to Spain.” Part 
of the day saw no weeds, afterwards 
great plenty of it. 


False Report of Land 
Tuesday, Sept. 25... . 
At sunset Martin Alonzo called 

out with great joy from his vessel 
that he saw land, and demanded of 
the Admiral a reward for his in- 
telligence. The Admiral says, when 
he heard him declare this, he fell on 
his knees and returned thanks to 
God, and Martin Alonzo with his 
crew repeated Gloria in excelsis Deo, 
as did the crew of the Admiral. 
Those on board the Nina ascended 
the rigging, and all declared they 
saw land. The Admiral also thought 
it was land, and about twenty-five 
leagues distant. They remained ail 
night repeating these affirmations, 
and the Admiral ordered their course 
to be shifted from W. to SW. where 
the land appeared to lie. They sailed 
that day four leagues and a half W. 
and in the night seventeen leagues 
SW. in all twenty-one and a half: 
told the crew thirteen leagues, mak- 
ing it a point to keep them from 
knowing how far they had sailed; 
in this manner two reckonings were 
kept, the shorter one falsified, and 
the other being the true account. 
The sea was very smooth and many 
of the sailors went in it to bathe, 
saw many dories and other fish. 
Wednesday, Sept. 26th. Continued 
their course W. till the afternoon, 
then SW. and discovered that what 
they had taken for land was nothing 
but clouds. (Turn to next page) 








Sailed, day and night, thirty-one 
leagues ; reckoned to the crew twenty- 
four. The sea was like a river, the 
air soft and mild. 

The Crew Discouraged 

Wednesday, Oct. 10th. Steered 
WSW. and sailed at times ten miles 
an hour, at others twelve, and at 
others, seven; day and night made 
fifty-nine leagues progress; reckoned 
to the crew but forty-four. Here 
the men lost all patience, and com- 
plained of the length of the voyage, 
but the Admiral encouraged them 
in the best manner he could, repre- 
senting the profits they were about 
to acquire, and adding that it was 
to no purpose to complain, having 
come so far, they had nothing to do 
but continue on to the Indies, till 
with the help of our Lord, they 
should arrive there. 

Thursday, Oct. llth. Steered 
WSW.; and encountered a heavier 
sea than they had met with before 
in the whole voyage. Saw pardelas 
and a green rush near the vessel. 
The crew of the Pinta saw a cane 
and a log; they also picked up a 
stick which appeared to have been 
carved with an iron tool, a piece of 
cane, a plant which grows on land, 
and a board. The crew of the Nina 
saw other signs of land, and a stalk 
loaded with  roseberries. These 
signs encouraged them, and they all 
grew cheerful. Sailed this day till 
sunset, twenty-seven leagues. 

A Light and Land! 

After sunset steered their original 
course W. and sailed twelve miles 
an hour till two hours after mid- 
night, going ninety miles, which are 
twenty-two leagues and a half; and 
as the Pinta was the swiftest sailer, 
and kept ahead of the Admiral, she 
discovered land and made the signals 
which had been ordered. The land 
was first seen by a sailor called 
Rodrigo de Triana, although the 
Admiral at ten o’clock that evening 
standing on the quarter-deck saw a 
light, but so small a body that he 
could not affirm it to be land; call- 
ing to Pero Gutierrez, groom of the 
King’s wardrobe, he told him he 
saw a light, and bid him look that 
way, which he did and saw it; he 
did the same to Rodrigo Sanchez 
of Segovia, whom the King and 
Queen had sent with the squadron 
as comptroller, but he was unable to 
see it from his situation. The Ad- 
miral again perceived it once or 


twice, appearing like the light of a 
wax candle moving up and down, 





Discovery of America—Continued 


which some thought an indication 
of land. But the Admiral held it 
for certain that land was near; for 
which reason, after they had said 
the Salve which the seamen are ac- 
customed to repeat and chant after 
their fashion, the Admiral directed 
them to keep a strict watch upon the 
forecastle and look out diligently 
for land, and to him who should 
first discover it he promised a silken 
jacket, besides the reward which the 
King and Queen had offered, which 
was an annuity of ten thousand 
maravedis. At two o'clock in the 
morning, the land was discovered, 
at two leagues distance; they took 
in sail and remained under the 
square-sail lying to till day, which 
was Friday, when they found them- 
selves near a small island, one of the 
Lucayos, called in the indian lan- 
guage Guanahani. Presently they 
descried people, naked, and the Ad- 
miral landed in the boat, which was 
armed, along with Martin Alonzo 
Pinzon, and Vincent Yanez his broth- 
er, captain of the Nina. The Ad- 
miral bore the royal standard, and 
the two captains each a banner of 
the Green Cross, which all the ships 
had carried; this contained the 
initials of the names of the King 
and Queen each side of the cross, 
and a crown over each letter. Ar- 
rived on shore, they saw trees very 
green, many streams of water, and 
diverse sorts of fruits. The Ad- 
miral called upon the two Captains, 
and the rest of the crew who landed, 
as also to Rodrigo de Escovedo 
notary of the fleet, and Rodrigo 
Sanchez, of Segovia, to bear witness 
that he before all others took pos- 
session (as in fact he did) of that 
island for the King and Queen his 
sovereigns, making the requisite dec- 
larations, which are more at large 
set down here in writing. Numbers 
of the people of the island straight- 
way collected together. Here follow 
the precise words of the Admiral. 
“As I saw that they were very friend- 
ly to us, and perceived that they 
could be much more easily converted 
to our holy faith by gentle means 
than by force, I presented them with 
some red caps, and strings of beads 
to wear upon the neck, and many 
other trifles of small value, where- 
with they were much delighted, and 
became wonderfully attached to us. 


I thought then, and still believe, 
that these were from the continent. 
It appears to me, that the people are 
ingenious, and would be good ser- 


vants; and I am of opinion that they 
would very readily become Christians, 
as they appear to have no religion. 
They very quickly learn such words 
as are spoken to them. If it please 
our Lord, I intend at my return to 
carry home six of them to your High- 
nesses, that they may learn our lan- 
guage. I saw no beasts in the island, 
nor any sort of animals except par- 
rots.” These are the words of the 


Admiral. 
Christopher Columbus was born in 


Genoa, Italy, in either 1446 or 1451. He 
died at Valladolid, Spain, May 20, 1506. 


His first experience as a sailor was 
gained at the age of 14. He studied 
astronomy, and geometry at the Uni- 


versity of Pavia. In early manhood he 
was in business in Genoa. Beginning in 
1474, he made several sea voyages, and 
on one of them, when he visited England, 
he seems to have made a further trip to 
Iceland. About 1479, or perhaps as early 
as 1474, Columbus began to consider the 
possibility of reaching India by sailing 
west across the ocean. In 1482 Columbus 
submitted to King John of Portugal his 
proposition for attempting the new all 
water route to the East. After that king 
had treacherously used Columbus’ informa- 
tion to send out an expedition of his own 
on the enterprise, Columbus turned to Fer- 
dinand and Isabella, the sovereigns of 
Spain. There followed many negotiations 
and much intrigue. After ten years’ delay, 
Columbus, on April 17, 1492, received his 
authorization from the King and Queen, 
The outcome of the first of his four 
voyages is well known. The second voyage 
was begun in September, 1493, for the pur- 
pose of colonizing the newly discovered 
islands. Difficulties followed, as was in- 
evitable. Columbus returned to Spain in 
1495, and two years later made his third 
voyage to the new world. It was on that 
trip that he touched at the mainland of 
South America at the mouth of the Orinoco 
River. During his absence, returned colo- 
nists who were dissatisfied with affairs in 
the new colony got the ear of the King, 
and Bobadilla was dispatched to supersede 
Columbus. Bobadilla seized Columbus and 
his two brothers and returned them to 
Spain in irons. But before they reached 
the court, public sympathy had turned in 
their favor, and Bobadilla was recalled. 
He perished in a hurricane on the return 
trip, which was considered divine punish- 
ment. Columbus, still with the patronage 
and aid of the sovereigns, set out on his 
fourth voyage in 1502, and was gone two 
years. He returned broken in health, to 
live only two years longer. Although the 
proud Admiral always kept with him the 
fetters in which he was sent home in dis- 
grace from his second trip, “as memorials 
of the reward of his service,” he remained 
on good terms with Ferdinand and Isabella 
all his life, and his titles of Admiral and 
Duke of Veragua are still held by his 
descendants. 
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The Chinese tree of heaven, the 
Ailanthus, grew in North America 
hundreds of thousands of years ago, 
as is shown by fossil specimens in 
Colorado. 
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Rambling Around U.S. Observatories 


Prepared by James Stokley, from information 


gathered on personal travels 

Astronomy in the United States is 
a relatively recent growth. A century 
ago there were no established observa- 
tories here, and so there are not the 


scenes and relics associated with 
earlier workers that can be found 
throughout Europe. 


America is not entirely lacking in 
astronomical shrines, however, for in 
Colonial days there was one American 
astronomer of sufficient note that his 
fame extended even to Europe. This 
was David Rittenhouse, native of 
Philadelphia, whom the Royal Society 
of London honored by election to fel- 
lowship. He was a member, and in 
1791 became president, of the Amer- 
ican Philosophical Society. In the 
Society’s quarters at Fifth and Chest- 
nut Streets, Philadelphia, one of the 
buildings in the group including Inde- 
pendence Hall, home of the Liberty 
Bell, Rittenhouse’s telescope, transit, 
and other instruments, are still pre- 
served. 

Another relic of Rittenhouse is to 
be found in the Provost’s office of the 
University of Pennsylvania, at 34th 
St. and Woodland Ave. This is the 
orrery, or planetarium, to show the 
relative motions of the members of 
the solar system, constructed by Rit- 
tenhouse about 1770. At the time, 
this instrument attracted international 
attention. ‘The machine has been re- 
paired in recent years, and, once 
again, reveals the motions of the 
planets. 

Turning to the modern observa- 
tories, the astronomical traveler of the 
United States might well start his tour 
near Boston, for the Harvard College 
Observatory, in Cambridge, is one of 
the most important centers of astron- 
omy in the United States. Here one 
finds no great telescopes, though the 
15-inch refractor in the dome on the 
roof of the main building was the 
largest in the world at the time of its 
erection some eighty years ago. Still 
in use, this venerable instrument nev- 
ertheless has a fascinating history, for 
with its aid the crepe ring of Saturn, 
as well as some of that planet’s fainter 
satellites, was discovered; through it 
the Orion nebula was first studied in 
detail, and in the early fifties it was 
used for the first photograph ever 
made of a star. 

A dozen or more other telescopes 
at the Harvard Observatory are in 
constant use recording the heavens 
night by night, which are supple- 
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mented by photographs taken at the 
Observatory’s southern station in 
South Africa. It is the file of thou- 
sands of negatives, some of direct pho- 
tographs of the heavens, others made 
with the spectroscope, that is the ob- 
servatorys greatest treasure. 

Reached in a few hours’ train ride 
from Boston, at Springfield, Vermont, 
are two things of astronomical inter- 
est. One is the turret telescope which 
its inventor, Hon. James. Hartness, 
former governor of Vermont, has 
erected on the lawn of his home, and 
which connects by a tunnel with the 
house. On even a cold winter night, 
the observer can use this telescope in 
the comfort of a warm room. 

The other interesting feature of 
Springfield is Stellafane, on one of 
the nearby hills. This is the astro- 
nomical club house where a group of 
employes of a large factory in the 
town gather with their home-made re- 
flecting telescopes to watch the stars. 
It is the first of a number of groups 
of amateur makers now 
springing up all over the country. 

Philadelphia is of interest for the 
Rittenhouse relics, already mentioned. 
The Flower Observatory of the Uni- 
versity of Pennsylvania, is located at 
Highland Park, Upper Darby, on the 
outskirts of the city, and is equipped 
with the 18-inch refracting telescope 
with which the late Prof. Eric Doo- 
little made his famous observations of 


telescope 





pet 


sage 


ee, 


Mount Hamilton, near San Jose, California. 


double stars. Not far away, at 
Swarthmore, is the Sproul Observa- 
tory of Swarthmore College, from 
which many eclipse expeditions to all 
parts of the world have been made, 
and where the determination of star 
distances is a specialty. 

At Washington is the U. S. Naval 
Observatory, chiefly important be- 
cause it is the source of correct time 
for the entire nation. Star observa- 
tions every clear night serve to check 
the standard clocks, kept continually 
at a constant temperature in a sub- 
terranean vault. 

Every day, except Sundays and 
holidays, interested visitors are shown 
around the Naval Observatory and 
their questions answered. On clear 
Thursday nights the 12-inch telescope 
is used to show visitors the sights of 
the heavens, but cards of admission 
must be obtained well in advance from 
the Superintendent of the observa- 
tory. 

Not far from the Naval Observa- 
tory is the observatory of Georgetown 
University, on a hill in back of the 
University buildings. Founded in 1843, 
this is one of the oldest of American 
observatories, and it was here that 


Father J. C. Hagen, S. J., now di- 
rector of the Vatican Observatory in 
Rome, did his classic work in pre- 
paring the Atlas Stellarum Varia- 
bilium. A 12-inch refracting tele- 
scope and a (Turn to neat page) 
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Rambling Round the Observatories—Continued 


12-inch photographic transit instru- 
ment are two of the chief instru- 
ments. Georgetown University also 
possesses one of the finest seismo- 
graphic observatories in existence, 
and is perhaps the best known Ameri- 
can station for recording earthquakes. 


Exhibits of astronomical interest 
are also on view at the building of 
the National Academy of Sciences and 
National Research Council, at 21st 
and B Streets. Usually on clear days 
a coelostat telescope reveals the sun 
and any spots that may be on its 
face, and a spectroscope shows the vis- 
itor the solar spectrum. When the 
sun is not on view, a Foucault pendu- 
lum makes visible the rotation of the 
earth. 

Pittsburgh is also of astronomical 
interest, for two reasons. One is the 
Allegheny Observatory, situated in 
Riverview Park, and as one goes from 
the business district of the city to 
the observatory, he passes the other. 
This is the famous shop of the late 
John A. Brashear, maker of many of 
the largest telescope lenses and mir- 
rors, as well as several large mount- 
ings. 

The 30-inch Allegheny telescope, 
largest in the East, is a photographic 
one, and is used mostly for measur- 
ing star parallaxes, from which are 
calculated their distances. The ob- 
servatory also has a reflecting tele- 
scope of the same aperture. A smaller 
refractor, of 13 inches aperture, is 
used four nights a week for visitors 
to see the heavens. On cloudy nights, 
astronomical lectures are given. 

The Yerkes Observatory of the 
University of Chicago is in Wiscon- 
sin, at Williams Bay, on the shores of 
Lake Geneva. This is about 90 miles 
north of Chicago. Here is located the 
world’s largest refracting telescope, 
with a lens 40 inches in diameter. 
It was at Yerkes that Burnham car- 
ried out his classical measurements 
of double stars, that Barnard made 
his elaborate survey of star clouds in 
the Milky Way, and of the dark 
nebulz, and that comets have been 
discovered, the planets studied and 
the brightness and distances of stars 
measured. Beside the 40-inch tele- 
scope there is also the famous two- 
foot reflector, made by Prof. G. W. 
Ritchey, who later made the 60-inch 
Mt. Wilson telescope, as well as the 
optical parts of the 100-inch reflector. 

Because of the pressure of time 
needed for research, no time is pro- 
vided when the ordinary visitor can 
look through any of the telescopes. 


Every Saturday afternoon, however, 
visitors are admitted to see the 
equipment, which is explained by one 
of the staff members. The great 
telescope, with 90-foot tube, in a 
dome 100 feet in diameter, and a 
floor that rises and lowers to bring 
the observer to a convenient posi- 
tion, are well worth seeing. 


Traveling to the Pacific Coast, many 
visitors will go on the Santa Fé and 
this takes them through Flagstaff, 
Arizona, home of another famous ob- 
servatory. This is the Lowell Ob- 
servatory, established by the late Prof. 
Percival Lowell. The wonderfully 
clear sky over this plateau, more than 
7,000 feet above sea level, has proved 
especially advantageous for planetary 
studies. With the 40-inch reflecting 
telescope and the 24-inch refractor 
planetary temperatures have first been 
accurately measured and the strange 
markings on Mars carefully charted. 
Every Monday, Wednesday, Friday 
and Saturday, from 1:30 to 2:30 p. 
m., visitors are shown the instruments, 
and the museum of astronomical pho- 
tographs. By appointment made in ad- 
vance, different hours and days can 
be arranged with the director. 


From Flagstaff, after probably 
stopping at Williams, and taking the 
side trip up to the Grand Canyon, the 
tourist will eventually reach Los An- 
geles. At nearby Pasadena are the 
headquarters of one of the world’s 
most important observatories, the Mt. 
Wilson Observatory of the Carnegie 
Institution of Washington. The of- 
fices, physical laboratory, shops and 
library are located here in the group 
of buildings at Lake and Santa Bar- 
bara Streets. On nearby Mt. Wilson, 
a mile higher, and visible from Pasa- 
dena, are the domes and towers of 
the telescopes. The astronomers spend 
a few days a month on the mountain, 
taking photographs, and then come 
back to Pasadena to study the plates. 


The observatory proper, on Mt. 
Wilson, can be easily reached by a 
regular motor coach line from either 
Pasadena or Los Angeles. The Mt. 
Wilson Hotel at the summit, and ad- 
joining the observatory, provides 
sleeping accommodations, if it is de- 
sired to stay over night. Every aft- 
ernoon visitors are shown the va- 
rious instruments of the observatory, 
including the 100-inch telescope, 
largest in the world, and a collection 
of astronomical photographs illustrat- 
ing the work of the observatory. On 
Friday evenings the 60-inch telescope 
is devoted to showing visitors the 


heavenly objects. Admission is free, 
but tickets must be obtained in advance 
at the Pasadena office of the observa- 
tory. 

With perhaps the largest staff of 
any observatory in the world contin- 
ually at work, the Mt. Wilson re- 
searches would require far more than 
a single brief article to mention. 

Journeying northwards from Los 
Angeles, the astronomical tourist 
should stop at San José, where a 
motor coach can be obtained for Mf. 
Hamilton, location of the Lick Ob- 
servatory of the University of Cali- 
fornia. Here is the world’s second 
largest refracting telescope, with a lens 
36 inches in diameter. 


instrument was the largest in the 


world when it was completed in the] ' 


eighties, and the body of James Lick, 
the donor, lies buried under the pier 
of the great instrument. On top of 
the mountain is a complete community, 
where the astronomers live the year 
round. 

Double star observations with the 
36-inch telescope, studies with it of the 
spectra of stars, photographs with 
the 36-inch reflecting telescope, in an- 
other building, that have revealed 
thousands of faint nebulz and other 
remarkable objects, eclipse expeditions 
to various parts of the world—these 
are some of the activities for which 
the Lick Observatory has _ gained 
world-wide reputation. 

No hotel accommodations are pro- 
vided at the summit of the mountain, 
but visitors are admitted to view the 
instruments and astronomical photo- 
graphs every day from 9:00 a. m. to 
5:00 p. m. Every Saturday night 
visitors are permitted to look through 
the 36-inch refracting telescope at 
some typical celestial objects. Usually 
a smaller, 12-inch, telescope is also 
used to show other objects. 

Still further north on the Pacific 
Coast, at Victoria, B. C., is the world’s 
second largest telescope, and the 
largest of the British empire. This 
is the 72-inch refractor of the Do 
minion Astrophysical 
Americans may well feel proud of 
this instrument, however, for the great 
mirror was made in Pittsburgh and 
the mounting in Cleveland. This im 
strument is used chiefly in conjunction 
with the spectroscope, for measuring 
velocities of stars, and that very close 
type of double stars known as spec 
troscopic binaries, which even the 
largest telescope does not reveal as 
other than a single body. 
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